0 Publication number: 0 333 316 

A2 



© EUROPEAN PATENT APPLICATION 



© Application number 89301298.9 ' © Int. CI. 4 : G02B 6/44 

© Date of filing: 10.02.89 



© Priority: 15.03.88 JP 62295/88 


© Applicant SUMITOMO ELECTRIC INDUSTRIES 




LIMITED 


© Date of publication of application: 


No. 15, Kltahama 5-chome Higashi-ku 


20.09.89 Bulletin 89/38 


Osaka-shi Osaka 541 (JP) 


© Designated Contracting States: 


Applicant THE KANSAI ELECTRIC POWER 


GB IT 


CO., INC. 




3-22, Nakanoshima-3-chome Kita-ku 




Osaka-shi, Osaka 530(JP) 




0 Inventor. Ryuto, Masahiro c/o Yokohama 




Works 




Sumitomo Elec. Ind. Ltd. No. 1, Taya-cho 




Sakae-ku Yokohama-shi Kanagawa(JP) 




Inventor: Nishimura, Shoichiro The Kansai El. 




Power Co. Inc. 




No. 3-22, Nakanoshima 3-chome 




Kita-ku Osaka-shi Osaka(JP) 




© Representative: Carpenter, David et al 




MARKS & CLERK Alpha Tower Suffolk Street 




Queensway 




Birmingham B1 1TT(GB) 



® Connecting box for multi-optical fiber cabla 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



<§) A connecting box (10) for multi-optical fiber ca- 
bles includes a plurality of container trays (11) each 
adapted to contain surplus lengths of end portions of 
(^optical fibers, the plurality of trays being stacked one 
^upon another. Each of the trays has a pair of recep- 
tive guide portions (14) provided respectively at its 
Jj2 opposite ends adjacent to one of the lateral sides of 
(V)the trays so that each of the receptive guide portions 
m can receive the optical fiber. Each tray is hingedly 
connected to each adjacent tray at the one lateral 
CO side thereof in a releasable manner. Each tray is 
Qpivotally movable with respect to each adjacent tray 
about an axis extending in the direction of said one 
A- lateral side. With this construction, the portions of 
the optical fibers extending outwardly from each 
receptive guide portion are not subjected to slack 



even when adjacent trays are pivotally moved away 
from and toward each other. 

FIG. 1 
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CONNECTING BOX FOR MULTI-OPTICAL FIBER CABLE 



Field of the Invention 



This invention relates to a connecting box for a 
multi-optical fiber cable. More particularly, this in- 
vention relates to an apparatus for connecting in- 
dividual optic fibers of two or more fiber cable 
bundles without excess slack between the appara- 
tus and the fiber cable bundle. 



BACKGROUND OF THE INVENTION 



Conventionally, in the case of the branching, 
the leading-in. the connecting or the like of a multi- 
opticai fiber cable, comprising a plurality of optical 
fibers, a connecting box has been used to hold or 
contain surplus lengths of connecting end portions 
of optical fibers. 

One conventional connecting box under con- 
sideration, shown in Fig. 5, comprises: a pair of 
opposed tray guides 2 and 2 mounted on a con- 
necting plate 3 and each having vertically spaced 
shelves, and a plurality of container trays 1 with- 
drawably supported respectively on the opposed 
shelves of the two tray guides 2 and 2 # in a 
stacked manner. 

For connecting two multi-optical fiber cables A 
and A' together using this conventional connecting 
box, the sheaths of the two cables A and a' are 
first fastened respectively to the opposite ends of 
the connecting plate 3 by cable holders 4 and 4. 
Then, the lowermost tray of the plurality of trays 1 
is withdrawn from the tray guides 2 and 2 trans- 
versely of the connecting plate 3, and EJcTW the 
optical fibers a, extending from the sheath end of 
each of the cables A and A # , are introduced into 
the lowermost tray of the plurality of trays 1. The 
optical fibers a of the cable A are connected re- 
spectively to the optical fibers a of the cable a' at 
their distal ends by means of connectors 5. A 
surplus length b of each optical fiber a is formed 
into a loop andls contained in the lowermost tray. 
Then, the lowermost tray is pushed back into the 
tray guides 2 and 2. Thus, the connecting opera- 
tion with respect to the lowermost tray 1 is com- 
pleted. Then, the next lowermost tray of the plural- 
ity of trays 1, disposed immediately above the 
lowermost tray, is withdrawn and the same con- 
necting operation is carried out. The operation con- 
tinues for any number of optic fibers and any 
number of trays. In this manner, the connection 
between the other optical fibers a of the cables A 
and A is made according to the same procedure. 



With this construction, however, when the tray 
1 is pushed into the tray guides 2 and 2, after the 
connection between the optical fibers a of the 
multi-optical fiber cables A and A as well as the 

5 formation of the surplus lengths b of optical fibers a 
into a loop are made in the withdrawn condition of 
the tray 1, that portion c of each optical fiber a 
extending between the cable holder 4 and the end 
of tray 1 becomes loosened or slacked, so that the 

io portion c tends to be formed into a loop having an 
arcuate portion of a small radius of curvature, as 
shown in Fig. 6. 

The presence of such an arcuate portion of a 
small radius of curvature in the optical fiber will 

is adversely affect its transmission characteristics. 

Another disadvantage of the conventional con- 
necting box is that once the tray 1 is pushed into 
the tray guides 2 and 2 t the surplus lengths of 
optical fibers contained in the tray cannot easily be 

20 inspected. 



SUMMARY OF THE INVENTION 

25 

It is therefore an object of this invention to 
provide a connecting hny^fof-w- multi-optical fiber 
cable which will not affect the transmission char- 
acteristics of the optical fibers and allows easy 
30 access to the optical fibers contained in the con- 
tainer trays. 

According to the present invention, there is 
provided a connecting box for connecting two 
multi-optical fiber cables together. The box com- 

35 prises a plurality of container trays each adapted to 
contain a surplus length of an end portion of at 
least one optical fiber of each of the two cables, 
the plurality of trays being stacked one upon an- 
other. Each of the trays has opposite ends and 

40 opposite lateral sides and has a pair of receptive 
guide portions provided respectively aTits^oposfig" 
ends adjacent to one of the lateral sides thereof so 
that each of the receptive guide portions can re- 
ceive the optical fiber of a respective one of the 

45 two cables. Each adjacent pair of trays of the 
plurality of trays are hingedly connected together 
along one lateral side thereof in a releasable man- 
ner so that adjacent trays are pivotaliy movable 
with respect to each other about an axis extending 

so in the direction of the one lateral side. 

Since adjacent trays are hingedly connected 
together along one lateral side so as to be pivotaliy 
movable with respect to one another, the connect- 
ing portions of the optical fibers contained in each 
of the trays are easily accessible, which facilitates 
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the maintenance and repair of these connecting 
portions. In addition, the portions of the optical 
fibers extending outwardly from each receptive 
guide portion are substantially unchanged in length; 
that is, kept aimost constant, even when one or 
more of the trays are pivotally moved, since the 
axis of this pivotal movement is disposed along 
and close to the one lateral side of the tray adja- 
cent to which the pair of receptive guide portions 
are provided. Therefore, the portions of the optical 
fibers extending outwardly from the receptive guide 
portion are not subjected to slack and hence are 
positively prevented from being formed into an 
arcuate shape or a circular shape having a small 
radius of curvature. Therefore, the transmission 
characteristics of the optical fibers will not be af- 
fected by such slack in the fibers. 

In accordance with these and other objects 
which will become apparent, the present invention 
will be described with particular reference to the 
accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 is a perspective view of a connecting 
box provided in accordance with the present inven- 
tion, which is disposed between two multi-optical 
fiber cables to connect them together. 

Fig. 2 is a top plan view of the connecting 

box; 

Fig. 3 is an end view of the connecting box, 
with an uppermost container tray 1 1 shown as held 
in its open position; 

Fig. 4 is a fragmentary, enlarged perspective 
view of the trays of the connecting box; 

Fig. 5 is a perspective view of a connecting 
box provided in accordance with the prior art; and 

Fig. 6 is a top plan view of the connecting 
box of Fig. 5, with one container tray shown in a 
withdrawn condition. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 



The invention will now be described with refer- 
ence to Figs. 1 to 4. 

A connecting box 10 according to the present 
invention comprises a plurality of container trays 11 
of an identical shape. Each tray 11 includes a 
container-like body with an open top. The tray 
body is made of a rigid sheet or plate and has a 
flat base plate or portion 11 a of a generally rectan- 
gular shape having opposite rounded ends, a pair 
of opposed side walls 12 and 12' formed on and 



extending along opposite lateral side edges of the 
base portion 11 a, respectively, in perpendicular 
relation to the base portion 11a, and a pair of 
opposed, arcuate end walls 13 and 13' formed on 

5 the opposite rounded ends of the base portion 11a 
and disposed in perpendicular relation to the base 
portion 11a. A receptive guide portion 14, of a 
channel-shaped cross-section for receiving opticai 
fibers, is formed at one side of each of the end 

w walls 13 and 13'. The receptive guide portion 14 is 
defined by an end portion 12a of the side wall 12, 
an inner wall 14a disposed in parallel opposed 
relation to the end portion 12a, and a bottom wall 
14b interconnecting the end portion 12a and the 

is inner wall 14a at their lower ends and disposed in 
coplanar relation to the base portion 11a. 

Two pairs of upper and lower bearings 15 and 

16 are formed on an outer surface of the side wall 
12. The two pairs, that is, the right-hand and left- 

20 hand pairs (Rgs. 1 and 2) are spaced from each 
other in the direction of the length of the side wall 
12. Each upper bearing 15 is disposed adjacent to 
the upper edge of the side wall 12 while each lower 
bearing 16 is disposed adjacent to the lower edge 

25 of the side wall 12. When the plurality of trays 11 
are stacked one upon another in position, the right- 
hand (left-hand) upper bearing 15 of each tray 11 
is disposed in line with the right-hand (loft-hand) 
lower bearing 15 of its upper adjacent tray 11 in 

30 contiguous relation thereto, with a bearing aperture 

17 of the upper bearing 15 aligned with a bearing 
aperture 18 of the lower bearing 16. A pivot or 
hinge pin 19 is passed through the thus aligned 
apertures 17 and 18 of the upper and lower bear- 

35 ings 15 and 16 of the two adjacent trays 11 to 
hingedly connect them together. In this manner, 
the two accent trays 11 can be pivotally moved 
relative to each other about the two pivot pins 19 
passing through the aligned right-hand bearings 15 

40 and 16 and the aligned left-hand bearings 15 and 
16, respectively. An end cap 19a is detachably 
fitted on the distal end of the pivot pin 19 to 
prevent the pin 19 from being disengaged from the 
aligned upper and lower bearings 15 and 16. Re- 

45 moving the end cap 19a allows the pivot pin 19 to 
be disengaged or withdrawn from the aligned up- 
per and lower bearings 15 and 16. f 

A pair of stop lugs 20 and 20' are formed on 
the outer surface of the side wall 12 of each tray 

so 11 immediately adjacent to its upper edge and 
spaced from each other along the length of the 
side wall 12. When each tray 1 is pivotally moved 
in its opening direction, that Is. away from its lower 
adjacent tray, about the pivot pins 9 and 9, the side 

55 wall 12 of this upper tray 11 is brought into en- 
gagement with the stop lugs 20 and 20 of its lower 
adjacent tray 11 so as to prevent a further pivotal 
movement of the upper tray 11. Thus, the upper 
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tray 1 1 may be held by the stop lugs 20 and 20' in 
its open condition at a predetermined angle, for 
example, of 100 degrees, as shown in Fig. 3. 

A pin-like connecting projection 21 is formed 
on an outer surface of the side wall 12* of each 
tray 11. In the stacked condition of the trays 11, 
these connecting projections 21 on the trays 11 are 
disposed in registry with one another in the direc- 
tion of the thickness of the stack of trays 11. The 
trays 11 are joined together in a stacked condition 
against pivotal movement by a connecting band or 
strip 22 having a longitudinal slit releasably fitted 
on the connecting projections 21 disposed in regis- 
try with one another. 

A pair of curvature guide portions 23 and 23 
are formed on an upper surface of the base portion 
11a of each tray 11 and spaced from each other 
along the length of the base portion 1 1a. A connec- 
tor holder portion 24 for holding connectors 5 is 
also formed on the upper surface of the base 
portion 11a and disposed between the pair of cur- 
vature guide portions 23 and 23' adjacent to the 
side wall 12. 

For using the connecting box 10, first one tray 
11 is fixedly secured to an elongated connecting 
piate 3 by suitable fastening means such as 
screws, so that this tray 11 constitutes the lower- 
most tray. Sheaths of two multi-optical fiber cables 
A and A # , to be connected together, are fastened 
respectively to the opposite ends of the connecting 
plate 3 by cable holders 4. The optical fibers a of 
each of the cables A and a' have exposed end 
portions extending from the sheath end held by the 
cable holder 4. 

Then, the end portions of two of the optical 
fibers a of each of the cables A and a' are intro- 
duced Into the lowermost tray 11 through a respec- 
tive one of the receptive guide portions 14. Each of 
the thus introduced two optical fibers a of the cable 
A and a respective one of the thus introduced two 
optical fibers a of the cable a' are connected 
together at theiFends through the connector 5. The 
connector 5 is retained in position by the connector 
holder 24. 

Then, the surplus lengths b of the end portions 
of the two optical fibers a of each of the cables A 
and a' are formed into aToop around the curvature 
guide 23 within the lowermost tray 11. Thus, the 
two optical fibers of each of the cables A and A 
are contained within the lowermost tray 11. 

Then, another tray 11 is stacked on the lower- 
most tray 11, with the upper bearings 15 of the 
lowermost tray 1 1 aligned with the lower bearings 
16 of the upper tray 11, respectively, and the pivot 
pin 19 is passed through the aligned bearing ap- 
ertures 17 and 18 of each of the two pairs of 
aligned upper and lower bearings 15 and 16 to 
pivotally connect these two trays 11 together. 



Then, another two optical fibers a of each of the 
cables A and a' are contained within the upper tray 
11 adjacent to the lowermost tray 11, as described 
above for the lowermost tray 1 1 . 

5 According to the same procedure, the other 
trays 11 are pivotally connected one after another 
to provide the stack of trays 11. In this embodi- 
ment although the number of the trays 11 is five, a 
desired number of trays 11 can be used. 

10 After the connection between the cables A and 
a' is completed, the connecting band 22 is fitted 
on the connecting projections 21 on the trays 11 
disposed in the stacked condition, thereby fixing 
the trays 1 1 with respect to the connecting plate 3. 

75 When it is desired to readjust the connecting 
portions of the optical fibers a contained in any of 
the stack of trays 11 after the connection between 
the cables A and A is completed, or when it is 
required to maintain or repair the connecting por- 

20 tions of the optical fibers a a prescribed period of 
time after the cables A "and A' are connected 
together, such operation can be easily carried out 
by pivotally moving those trays 11, disposed above 
the tray 11 to be checked, in unison in a direction 

25 away from the tray tobe checked. At this time, the 
portions c of the optical fibers a extending between 
each cable holder 4 and the receptive guide por- 
tion 14 disposed closer thereto are substantially 
unchanged in length even when one or more of the 

30 trays 11 are pivotally moved in its opening direc- 
tion. Therefore, the portions c of the optical fibers a 
are not subjected to slack~when the tray 11 is 
returned to its closed position after the required 
operation is finished. 

35 As described above, since adjacent trays 11 
are hingedly connected together at their one sides 
so as to be pivotally movable with respect to one 
another, the connecting portions of the optical fi- 
bers a contained in each of the trays 11 are easily 

40 accessible, which facilitates the maintenance and 
repair of these connecting portions. In addition, the 
portions c of the optical fibers a extending between 
the cable" holder 4 and the receptive guide portion 
14 are kept almost constant even when the tray 11 

45 Is pivotally moved away from and toward its adja- 
cent tray. The portions c are not subjected to slack, 
which positively prevents the portions c from being 
formed into an arcuate shape or a loopshape hav- 
ing a small radius of curvature. Therefore, the 

so transmission characteristics of the optical fibers a 
will not be affected by arcuate shapes caused by 
transmission line slack. 

While the invention has been described in con- 
nection with what the applicant considers the most 

55 practical preferred embodiments, the applicant 
does not limit the invention to the disclosed em- 
bodiment but, on the contrary, intends the Invention 
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to cover various modifications and equivalent ar- 
rangements included within the spirit and scope of 
the appended claims. 



Claims 

1. A connecting box for connecting multi-op- 
tical tiber cables together, comprising: 

a plurality of container trays, each adapted to con- 
tain a surplus length of an end portion of at least 
one optical fiber of each of the cables, said plural- 
ity of trays being stacked one upon another, each 
of the trays having opposite ends and opposite 
lateral sides, each of the trays having a pair of 
receptive guide portions provided respectively at 
its opposite ends, adjacent to one of the lateral 
sides of the trays, that each of the receptive guide 
portions being capable of receiving the optical fiber 
of a respective one of the cables, and adjacent 
trays being pivotaily connected to each other about 
an axis extending in the direction of said one lateral 
side. 

2. A connecting box as in claim 1 , wherein the 
adjacent trays are pivotaily connected by at least 
one hinge. 

3. A connecting box as in claim 2, wherein said 
hinges are releasable. 

4. A connecting box according to claim 1, in 
which each of said plurality of trays comprises a 
body which includes a generally flat, elongated 
base portion having opposite lateral edges, and a 
pair of opposed side walls formed respectively on 
the opposite lateral edges of said base portion and 
disposed in generally perpendicular relation to said 
base portion, said tray including at least one pair of 
upper and lower bearing portions formed on an 
outer surface of one of said side walls, said upper 
bearing portion being disposed adjacent to an up- 
per edge of said one side wall remote from said 
base portion while said lower bearing portion is 
disposed adjacent to a lower edge of said one side 
wall closer to said base portion, said upper bearing 
portion of a lower one of adjacent trays being 
disposed in alignment with said lower bearing por- 
tion of an upper one of said adjacent trays, and 
there being provided a pivot pin releasably fitted in 
the thus aligned upper and lower bearings of said 
adjacent trays to pivotaily connect them together 
so that adjacent trays can be pivotaily moved with 
respect to each other about said pivot pin which 
extends along the length of said one side wail. 

5. A connecting box according to claim 4, in 
which there are provided two pairs of said upper 
and lower bearing members, said two pairs being 
spaced from each other along the length of said 
one side wall of said tray. 



6. A connecting box according to claim 4. in 
which there is provided means for releasably join- 
ing said plurality of trays together in a stacked 
condition against pivotal movement 

5 7. A connecting box according to claim 6, in 

which said releasably joining means comprises a 
connecting pin formed on an outer surface of the 
other side wall of each of said trays, and a con- 
necting band having a longitudinal slit therein, said 

10 pins on said trays being disposed in registry with 
each other in a direction of the width of said stack 
of trays, and said slit being releasably fitted in said 
connecting pins disposed in registry with one an- 
other so as to join said trays together against 

75 pivotal movement 

8. A connecting box according to claim 1, 
further comprising means for preventing each of 
said trays from pivotaily moving about said axis 
beyond a predetermined angle. 

20 9. A connecting box according to claim 4, in 
which there is provided a stop lug formed on the 
outer surface of said one side wail of each of said 
trays, adjacent to the upper edge of said one side 
wall, said stop lug on a lower one of adjacent trays 

25 being engageable with said one side wall of an 
upper one when said upper tray is pivotaily moved 
away from said lower tray about said pivot pin 
through a predetermined angle, thereby limiting 
pivotal movement. 

30 
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FIG. 6 PRIOR ART 
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